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ANDA 74-619

Sidmak Laboratories, Inc.
Attention: Jairaj Mehta
17 West Street

P.O. Box 371

East Hanover, NJ 07936

Dear Sir:

This is in reference to your abbreviated new drug application
dated Februay 6, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Glipizide Tablets
USP, 5 mg and 10 mg.

Reference is also made to your amendments dated September 5,
1995; May 7, and 10, 1996; and March 17, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Biocequivalence has
determined your Glipizide Tablets USP, 5 mg and 10 mg to be
bicequivalent and, therefore, therapeutically equivalent to those
of the listed drug (Glucotrol® Tablets, S mg and 10 mg,
respectively, of Pfizer, Inc.). Your dissolution testing should
be incorporated into the stability and quality control program
using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of these drugs.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,
/ }

Douglas L. Sporn
Director
Office of Generic Drugs

Center for Drug Evaluation and Research

cc: ANDA 74-619
Division File
FIELD COPY
HFD-600/Reading File
" HFD-92
HFD-610/JPhillips
HFD-210/B.Poole

Endorsements:

HFD-625/MShaikh/3/19/97
HFD-625/MSmela/3/20/97
HFD-620/ARudman/
HFD-617/S O'Keefe/PM/3/2
HFD-613/JGrace/3/21/97
HFD-613/CHolquist/3/21/9
F/t by: gp/3/25/97
x:\new\firmsnz\sidmak\ltrs&rev\74619APP.LTR
F/T by: gp/3/25/97

APPROVED
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NDC 50111-584-01
Glipizide
Tablets, USP
smg.

CAUTION: Federal taw prohibits
dispensing without prescription.

100 Tablets

Glipizide
Tablets, USP

NOC 60111-584-01

Glipizide

Tablets, USP

5mg

CAUTION: Fodoral law prohibits
dispensing without prescription.
100 Tablets E
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Store at controfied room temperature 15%-30°C
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NDC 50111-584-02 EACH TABLET CONTAINS:
R Glipizide, USP.........cccvvverneances 5mg
Gli pizi de lDisgennggn a tight container as defined
n the USP.
Ta blets, U S P Store at controlled soom temperature
15°-30°C (59°-86°F).

S5mg-- - USUAL DOSAGE: See package nser
CAUTION: Federal law prohibits e -
dispensing without pfgaohlpﬂo gxogtrlg;t':o -
500 Tablets o 5 5

[ dw it -
id ak SIDMAK LABORATORIES, INC.
LABORATORIES. INC. East Hanover, NJ 07936
EACH TABLET CONTAINS:
L. Glipizide, USP.........ccccocmvererinns 5mg
GI|p|Z|de pim:njgpinaﬁgm container as defined
in .
Tab|ets, USP Store at controlled room temperature
5 15°-30°C (59°-86°F)
mg USUAL DOSAGE: See package insert.
W: Federal aw m comrol No.:
pensing prescripton. Exp. Date:
500 Tablets ‘lh_ﬂ log’]m .o -

idmak.

LABORATORIES. WC.

NDC 50111-584-02

Glipizide

Tablets, USP

5mg
CAUTION: Federal law prohidits
500 Tablets

Qidmak/

Glipizide, USP........................

in the USP.
Store at controlleg) room temperature

Control No.:
|8 Pate: - -

SIDMAK LABORATORIES, INC
East Hanover, NJ 07836

EACH TABLET CONTAINS:
Dispensa in a tight container as defined

15°-30°C (59°-86
USUAL DOSAGE: See package insert.
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Iss. 895

SIDMAK LABORATORIES INC.
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NDC 50111-585-01
Glipizide
Tablets, USP [s;g:ie;lguwu room femperature 15°-30°C
0 me B USUAL DOSAGE: See paciage inserl,
10 mg Control No.:
CAUTION: Federal taw prohibits Exp. Dats:
dispensing without prescription. 12 895
100 Tablets '~ N elew
é;ﬁh"ak. SIOMAK LABORATORIES, INC.
LASORATOMES. NG East Hanover,dJ -
NOC 50111-68501 mnmmm
Glipizide uu.... “cortsinar il
Tablets, USP et
1 Su. 3
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USUAL DOSAGE: See package insert
CAUTION: Federal knw .
prohidits . Date:
dispensing without prescription, :L, I
100 Tablets ;- e !
Qﬂmls DMK s e
NDC 60111-685-01 amaunwmm& om
HUCE SN =~ CfipRida, USP ..............ooeeeereernanns mg
Glipizide Dlspensa I a tht contiver 15 defined i the
Tablets, USP St ot cotalld 1oom tempersue 15720
10!ﬂg USUAL DOSAGE: Sea packags insert.
Controf No.:
GAUTION: Federal law prohibits Bxp. Cate:
dispensing without prascription. Iss. 46 . e . -
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NDC 50111-585-02
Glipizide
Tablets, USP

CAUTION: Federal law prohibits
dispensing without prescription,

500 Tablets

Qm.ls-

NDC 50111-585-02

Glipizide

Tablets, USP

CAUTION: Federal law prohibits
dispensing without prescription.

500 Tablets

Gidmas.

' NDC 50111-585-02
Glipizide

Tablets, USP

CAUTION: Federal law prohibits
dispensing without prescrigtion.
500 Tablets

idmak.

EACH TABLET CONTAINS:
Glipizide, USP ..........c..ccccne.e. 10mg

Dispense in a tight container as defined
in the USP.

Store at controlied room temperature
15°-30°C (59°-86°F).

USUAL DOSAGE: See package insert.
Control No.:
Exp. Date:
lsa ms

SIDMAKLABORATORIES INC. .
East Hanover, NJ 07838 * -

EACH TABLET CONTAINS:
Glipizide, USP ........................ 10 mg

Dispense in a tight container as defined
in the USP.

Store at controlled room temperature
16°-30°C (59°-86°F).

USUAL DOSAGE: See package insert.
Control No.:

BExp. Date:
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SIDMAK LABORATORIES INC.
East Hanover, NJ 07936

EACH TABLET CONTAINS:
Glipizide, USP ..........coevennrenee 10mg

Dispense in a tight container as defined
in the USP

Store at controlled room temperature
15°-30°C {59°-86°F).

USUAL DOSAGE: See package insert.
Control No.:

|W:
lss. 895

SIDMAK LABORATORIES, INC.
East Hanover, NJ 07638
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mmmmmmmwmm
] exparience with glipizide overdosage. The acute oral
mr@mmwlwginumtm(quMrmymy.

Deseription: Giipizide is an oral blood-glucose-
lowering drug of the sulfontyturea class.
The'(‘:ghemsmwn!otam [

ipizide an produce hy ia. Mid hy
c findings should be trated aggressivety

gi P oceur

genci inng i iate hospitalization. If hypoglycemic coma is d or
suspected, the patient should be given a rapid inli inject ; (50%) giu-
cose solution. This should be followed by a continuous infusion of a more difte ;lo%) glucose
solution at a rate that will maintain the blood lucose at a fevel above 100 mg/dL. Patients should
be clasely monitared for a minimum of 24 to 48 hours since i3 May recur after appa-
ent clinical vwm;r Clearance of glipizide from plasma woul | ba prolonged in persons with liver

i . the extensive prolein binding of glipizide, diatysis is uniikely to be of benafit.

DOSAGE AND ADMINISTRATION: Thers is no fixed dosage for the of

the maxi of and failurs, ie., 1088 of an ade-
mmmmmmmmmu* nog!
bin levels may aiso be of value it MoNEoNRg the patient's to

0l 2510 5 mg. a8 determined b
between titration sieps. 4

1-cy yl-3-((p-(2-(5- yipy -
bonmido)amyl(]mncnyllsunonglluua. The
molecular formula is (‘E..H"N,O‘ . the molec-
ular weight is 445.55; the structural tormula is
shown below:

Qe (o

Ghipizide is a whitish, odoriess powder with a
DKa of 5.9. It ig insoluble in water and aicohots,
but soluble in 0.1 ¥ NaDH: it is fresly soluble in
dimethytiormarmide.

Each tablet, for orat administration, containg §
my or 10 mg of glipizide. Tablets siso contain
coMoidal silicon dioxide, com starch, antydrous
lactose, magnesium stearate, ma ine
cnlll‘l;:ose, pregelatinized starch and sodium
sta

b
CLINICAL PHARMACOLOGY: Machanism of The pri mode of action of glipizide in
i 'mmmemtommwmmmmwmmmmmm-

1 resp
stfective. The maximum recom-
given

. 9.
Maintensncs: Some patients may be etlectively controlied on a once-3-day regimen, while others
showwwmpommﬂmdndosm rmmmmmmsnom ordinarily be
divided. Twmmmmmmmmwmlb,lqAbais‘tohW-INmuumts.
In eiderty patients, debilitated of malnourished satients, and patients with impaired renal or
hepatic function, the initial and maintenance dosing should be conservative to avoid hypoglycemic

Patients Mﬂ’ 4 . fonylurea-class hypoglycemics, many stable non-
insylin-gependent diabetic patients Tecefving insukin may be sately placed on glipizids. When trans.
1enmmmutmmmumwoﬁm.mummmmumwu:

For patients whose daily insulin requirement is 20 units of less, insulin may be dis-
continued and glipizide therapy may begin at usual dosages. Several days shouid
elapse between ‘gﬁpizido ttration steps. )

For patients whoss daily insutin mmmsmummzounm.mummam
shouid be reduced by 50% and glipizide therapy may begin at usual dosages.
Subsaguent raductions in insuiin dosage should depend on individual patient response.
Several days should elapse between

During the insulin withdrawal period, the patent
bodies at east threa times daily.
thes tests are abnormal. in some cases,
40 uniisoﬁllwlindair‘.'ﬂ mabeaﬁvmh‘ e

o1 Oral Hypog|
is

;
; b
2
£

alization during period.
Patisnts Receiving Dth Hypogiycemic Agents: As with other Sulfonylurea-class hypo-
glycemics, no transition period when transferring patients (o glipizide. Patients shoulg
e ey 1102 i) 1 gl o o aopig of g wdoer” "6
ureas (e.9., chiorpropa e due to pof overtapping .
HOW SUPPAID. Gepemr Tablers, USP:
5mg - White, round, bisected tabiets in botties of 100 and 500.

Debossed: SL 584
10mg - White, round, bisected tablets in bottles of 100 and 500.

Oebossed: SL 585
Dispense in a ﬁ?em container definad in the USP.
Store at controlled room temperature 15°-30°C (59°-86°F).

dispensing without prescription.

CAUTION: Federal taw prohibits

X LABORATORS

SIOMAX LABORA! , INC.

East Hanover, NJ 07936

POB-0584 . Iss 05

ani
Creatic islet tissue and is thus dependent on functioning beta cels in the pancreatic islets. |
;»umag‘s glipizide appeag' 10 lower the blood gi acukely by i
rom the f i

an effect i islets.
mechanism by which glipizide lowers blood during long-term adminéstration has nol been
Clearly estabiished. In man, stimutation of insulin m:retilmkl):y‘n Qlipizide in response fo a meal is
und ly of major .Faspmnsmmlevelsaranotmmedmnonlono-rwneﬁp-
izide adminstration, but the postprandial insulin resp inues o be enh, after at least
6 months of The insuh 10 2 meat occurs within 30 minutes after an

9fal duse of Qlipizids in diabetic patients, but elevated insulin ievels do not porsist beyond the time
m:a meal chalenge. E!_t!rdwuuuﬁc may play a part in the mechanism of action of oral

Biood sugar control persists in some patients for up to 24 hours after a single dose of ghpizide,
even though plasma ievels have declined to a small Traction of peak levels by that time (see
thuuglnnlu below). pea by {

Othor Effects: [t has been shown that ullrlzm therapy was effective in controlling blood sugar
without delsterious changes in the piasma ipoprotein profiles of patients treated for IDDM.

In a placebo-controlled, crossaver study in normal volunisers, glipizide had no antidiuretic activ-
ity, and, in fact, led to a slight increase in free water clearance.
Pharmae : Gastrointestinal absorption of glipiride in man is uniform, rapid, and essen-
tialty compieta. Peak plasma concentrations occur 1 tn 3 hours after a single oral dose. The hali-

recaived either oral o intravenous glipizide and found 10 b6 98-99% ane hour after either route of
administration. The apparent volume of distribution of glipizide after infravenous administration
was 11 Mers, indicative of localization within the fiuid compar in mice no glip-
iride or metabolites wera detectably autoradiographically in the brain or spinal cord of males or
females, nor in the fetuses of pmm;omals. In anather study, however, very small amounts of
radioactivity

wers detacted in the of rats grven abeiied drug. ]
mmamtmw::ccmmahb/inmomr.mapnnwymuoIMs
mmmumyhﬁon_wm

nd polar conjugates and are excreted mainly in the urine. Less

than 10% wuwd . is found i the urine,
NDICATIONS : Giipizide tablets are indicated 25 an adjunct to dist for the control of
and its associated in patients with non-insutin-dependent diabetes

hryperpiycemia symptomatology L
melitrs (NIDOM; type 1), known 2s matunity-onsst diabetes, affer an adequate trial of
Gretary therapy has proved mW X

1
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In initi treatment for non-insuiin- diabetes. diet should be emphasized as the pri- patient receiving glipizide, the patient should be abserved clasely for hypoglycemia. When such
mary form of treatment. Caloric restriction and weight loss are essential in the obese diabetic drugs are withdrawn from a patient receiving ghpinde, the patient shouid be observed closely lor
patient. Proper dietary management alone may be eflective in controling the blood glucoss and loss of conirol. /n vitro binding studwes with humman S8rum proteins indicate that glipizide binds dit-

of . i of regular physical activity should be stressed, and ferantly than tolbutamide and does not interact with saf yiale or d . H , caution
cardiovascular risk factors shouid be identified. and comective measures taken where possible. must be exercised in extrapolating these findings to the clinical sduation and = the use of glipinde

I this treatment program feiis to reduce sympfoms andior blood glucase. the use of an oral sul- with these drugs.
fonylurea or insulin should be considered. Use of glipizide must be viewed by both the physician ~ Certain drugs tend to produce hyperglycemua and may lead 10 loss of control. These drugs
and patient a3 a treatment in addilion to diet. ang not as a substitute Jof diel or 2 a convenient include the thiazides and other NNBLCS. COrboosieronds, phenothiazies, thyroid products. estro-
mechanism for avoiding dietary restraint. Furthermore, loss of blood ghucose control on diet alone gens. oral conraceptives, phenylom, nicoting acid. sympathomumetcs, calcium channel blocking
also may be transient, thus Tequiring onty short-term administrabon gipinde. drugs, and isoniazid. When such drugs are ady 10 a patent ving glipizide, the patient

4 During maintenance programs, gtipizide should be disconfinued it satisfactory lowering of blood gh- Shouid be clasely observed for loss of control. When such drugs are withdrawn from a patient
msalsnolumnrwueved‘Judgmemshouldbsbasedonmduﬁmlmmn_mwm\mm, receiving giipizide, the patient shouid be ot ed closely for hypogly .
In considering the use of glipizide in asymplomatic patients. it should be recognized that control- A potential interaction between prai e and oral hypogly agents leading 1o severs
. ling the blood glucose in non-msulin-depandent diabetes has not been definitely established to be hypoglycemia has been reported. Wnether this mieraction aiso occurs with the intravenous, topi-
. eftective in preventing the long-term cardi or neural . of deabetes. cal, or vaginal of mi 1S not known. The effect of concomutant administration
' CONTRAINDICATIONS: Glipinde is contraidicated in patients with: of fi e and glipizids was reported in a placebo-controlled crossover Study in normal volun
1. Known hypersensitivity to the drug . . teers. All subjects received ghipuzide alone and Tollowing trsatmeni with 100 mg of fluconazole as a
2. Diabetic ketoacidosis, with or without coma. This condition Showd be treated with insulin. single daily oral dose for 7 days. The mean percentage increasa in the glipizide AUC after flucona-
. WARNMNGS: SPECIAL WARNING ON WCREASED RISK OF CARDIOVASCULAR MORTALITY: The z0le administration was 56.9% (range: 35 10 81),
séministration 0! eral bypoglycemic rugs has beea rep to be with Carcinogenesis, mmmuw Ammymornnnudymmandaneiqm-
. . E . mortality a3 o e -hlmolmu“mu‘uun. r)m ?nmof’nl:::n;WInmceglmunmm:rlsm"mmhwnandosemmladnoevidenuol
wanming is Sased on the Shudy conducied by University & Pregram , 4 rug-refate ity. B al and n vivo icity 1es1s were uniformiy negative.
ong-term p chinical trial desi (0 evaluale the eflectivennss of glucase-lowering Sludies in rats of both sexss at doses up to 75 nmsmehumndoseshoweunoeffmszn!o%imyv
drogs in o ﬁlm-:n ications in patients wilh aen-ingalin-depsadeni Pregnancy: Teralogenic Effects: Pregnancy Catagory C: Ghpizide was found 1o be midly fetotoxic in
dizbeles. The isvolved 2““ who were randemly assigaed to eme of fosr treal- rat reproductive studies at all dose tevels 3-50 mg/kg). Thus fetotoxicty has been similarly noted
Went growps (Disbetes, 19, supp. 2 747-830, 1978). UGDP reported that pationts treated for S with other sy . Such as tolbutarmide tolazamige. The eflect is perinatal and believed to
o 8 yours with dist pius a fixed dess am-u-mu.smmm)uamumw bgdueurymlatsqtolhenmmmowt |Moq~umc)admo'olipin¢ehstmtesmmsandrab
vascalar mortaiity appreximately 2 172 iaes il of patients traated with diel slone. A signisi- bits no teratogenic effects were found There are no ad and welk-c studies in
:n ..:..“:’;. it Al Mﬂ?mﬂwﬁ'nml rumiﬂu 00k b8 used turing prograncy onty d e potes " hstifies the potertia
L 8 in cardiovascuiar m 5 im| o us.
1how 2a increase b overail mertality. Despite cotroversy ragarding the interpratation of these Because recant int ion suggests tha ab blood glucose levels during pregnancy are
mm.muuuummm-umummmm.mm with a higher of cony . Many experts recommend that
shouMd be i of the 52l risks and of gli and of 2l modes nsulin be used during pfeg-uncy fo maintain blood giucose leveis as close to normal as passible.
of therapy. X Nonlerstegenic Eftects: rolonged severs hypoglycemia {4 to 10 days) has been tepaded in
Oaly ore dreg io the sullenylures class (ioibutamide) nas inceded i this stndy, it is neanates born 1o mothers who were receiving a suffonylurea drug al the time of delivery. This has
predent rom a safely standpeint te ceasider that ths nmm:y 50 appiy to ether aral bype- been reported more frequently with the use ot agents with prolonged hati-lives. I glipizide is used
Slycemic drugs in tas ciass, i wew of lhair close simila in mede of action aad chemical during pregnancy. it should be discontinued at leas! one month belore the expecte delivery date.
structurs, i R Nursing Mothars: Although il 15 not known whethes 9lipizide is excreted in human milk, some
PRECAUTIONS: Geoeral: Reas! sad Hepatic Dissass: The metabatism and excretion of ghpizide suifonylurea drugs are known 1o be excreted 1n human milk. Because the potential for hypo-
may be slowed in patients with impaired renal and/or hepatic function. If hypoglycemia should glycemia in nursing infants mMay exst. a decision should be made whether 1o discontinue nursing
occur In such patents, it may be prolonged and 0 X should be nstituted. or 1o discontinue the drug. taking into account the importance of the drug to the mother. if the
Hypoglycemia: All sulonylurea drugs are capable of producing severg hypoglycemia. Proper drug is discontinued ano i diet alone is inadequate for controiling blood giucose, insuiin therapy
patient selection. dosage, and i are important to avoid hypoglycemic episodes. Renal or should be considered.
hepatic insutficiency may cause slevated bicod levels of ghpunde and the Ratter may atso diminish Pediatric Uss: Safely and eflectiveness in peduatric patients have not been established.
gluconeogenic capacity, both of which increase the risk of sefous fypoglycemic reactions. Elderly, ADVERSE REACTIONS: In US. and foreign controfied Studbes. the {requency of serious adverse
debilitated or mainoutished patiants. and those with adrenal Or pituitary insutficiency are particy- reactions reported was very low. Of 702 Ppatents, 11.8% reported adverse reactions and in only
larly susceptible to the hypoglycemic action of glucose-towering drugs. Hypoglycemia may be dif- 1.5% was glipizide discontinued,
ticult 1o recognize in the elderly, and in people who are L2king beta-adrenergic blocking drugs. Hypogiyesmia: See PRECAUTIONS and OVERDOSAGE sections
Hypoglycemia is more likely to occur when caloric intake s deficient, after severs or prolong Gastroi Gastrointestinal desturbances are the most common reactions. Gastrointestinal
exercise, when alcohol is ingested. or when mors than one glucosrlwermn drug is used. ints were rep vath the foliowing X inch : nausea and diarrhea, one in
Loss of Control of Blood Glucose: When 2 patient stabilized on any diabetic regimen is exposed to seventy, constipation and gastralgia. one in one hundred. They appear 10 be dose-related and
stress such as fever, trauma, infection. or surgery, a loss of control may occur. At such times, it may disappear on division or reduction o Chy faundice may occur rarely with
may be necessary {o discontinue glipizide and administer insulin. sulfonylureas: glipizide shoukt be discontinuad if this occurs.

The etfectiveness of any oral hypoglycemic drug, including glipizide. in lowering blood glucose D.mqloh.iq: Allergic skin reactions ncluding erythema, morbiiform or maculopapular eruptions,

10 a desired level decreases in many patients aver a period of time, which may be dug to progres- urticania, pruritus, and eczema have been Teported in about one in seventy patients. These may be
sion of the severity of the diabetes or to diminishad responsiveness to the drup. This ph: and may d despite L use of giipizide; it skin reactions persist. the drug
is kmown as secondary failure, to distinguish it from pnmary faiture in which the drug is ineffectiva should be discontinued. Porphyna cutanea tarda and photosensitivity reactions have been reported
in an individual patient when first given. with suifonylurgas. _
ulammu-:l:: Blood and uring plucese should be i periods M of gly- L gle: Leukopeni k is. th i ¥ytic anemia, aplastic anemia,
[~ ed hemogiobin may be usaful. ! and pancytopenia have been reported with sulfonylureas.
Information for Patients: Patients shauld be inf of the fisks and advantages of Setabolic: Hepatic yria and disulfiam- like lons have deen reported with suitonylureas.
Qlipizide and of alternative modes of therapy. They should aiso be informed about the importance In the mouse, hpizide pretreatment did not Cause an accumulation of acetaidehyde after ethanol
of adhering to dietary instructions, of a regular exercise program, and of reguiar testing of urine dministration. Clirecal C fo date has shown thal glipizide has an extremely low incidence
and/or blood plucose. of dvsuifiram-lika aicohol reactions.

The nisks of ;ould o L lts and Mmdmﬁons that £ andlo its (-SIAEH mCasesM ub'e;n i a;'m the sy o!:olny' pri idiurstic hor-
devels s iained to patients and rasponsil ily members. Primary sec- mone ) secreth 8 reported with this and other suf ureas.
nndaly failure should also be explaned. Miscel Dizziness, iness, and head. have each been reported in about one in fifty

i The hypoglycemic action of sulf Ny may be iated by certain drugs patients treated with glipizide. They are usualy transient and saldom require discontinuance of

including idal anti-inttar Y, 3081, ome az0les, and oifer drugs that are highly pro- therapy. )
tein-bound, salicylates, sulfonamides, chioramphenicol, p ing oxi- lalnmnogehm: The paitern of labx y test i with rmm was similar to
dase inhibstors, and beta-adrenergic bloclong agerts. When such drugs are administered 1o a that for F sult Occasional mid to Hevations of SGOT, LDH, aikaline phos-
MWNWMHMWWMG.NWGMWW, The retationship of these
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1. CHEMISTRY REVIEW NO, 4
2. ANDA # 74-619

3. NAME AND ADDRESS OF APPLICANT
Sidmak Laboratories, Inc.
17 West Street., P. 0. Box 371
East Hanover, NJ 07936

4. SUB
Acceptable per CR # 1 completed by this reviewer.

N/A

6. PROPRIETARY NAME
None used

7. _NONPROPRIETARY NAME
Glipizide Tablets, 5 mg & 10 mg

N/A

9. AMENDMENTS AND OTHER DATES:
Firm: :
Original Submission: 2-6-95
Accepted for filing: 2-7-95 (letter date 3-8-95)
NC (Bio): 9-5-95.
Major amendment: 10-9-95 (Response to NA letter dated
6-12-95)
5-7-96 Biodata
5-10-96 Biodata
Major Amendment: 1-15-97 (response to 2-22-96 letter)
[resubmitted on 1-15-97 as 8-27-96 submission failed to
reach OGD's Doc. Room]
* Minor Amendment: 3-17-97 (Response to 3-5-97 NA letter)

FDA:

NA letter (Chemistry + Labeling): 6-19-95
NA letter (Bioequivalency): 12-6-95

NA letter (Chemistry + Labeling): 2-22-96
Bio Acceptance Letter: 11-25-96

NA letter: 3-5-97

10. PHARMACOILOGICAL CATEGORY
Hypoglycemic Agent

11. _RX or OTC
Rx

12. TED IN DA F(s




e el e
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-

DOSAGE FORM 14. POTENCY
Tablets 5 mg & 10 mg
15. CHEMICAL NAME AND STRUCTURE
Listed in proposed labeling insert per Supplement # 8 to USP
XXITI.
16. RECORDS AND REPORTS
N/A
17.

1. manufacturer of BDS
remains satisfactory per M. Shaikh's review completed
on 2-2-96.

2. EER became acceptable on 12-7-95. Based on current
OGD's policy regarding EER, a new EER has been
submitted on 2-20-97 for an update.

3. FPL became acceptable on 2-1-96. Remains acceptable per
note made by C. Holquist on CR # 3.

4. Bio status became acceptable per bio acceptability
letter to the firm issued on 11-25-96.

5. USP method verification report completed by PHI-DO for
Glipizide Tablets USP, 10 mg became acceptable.

CONCLUSIONS AND RECOMMENDATIONS

Approved pending acceptable EER update.

19. REVIEWER: DATE COMPLETED:

Mujahid L. Shaikh 3-19-97

cc: ANDA 74-619
Division File
Field Copy

Endorsements:

\

r0-625/ 3. shaikny3/19/07 [ NN > <17

HFD-625/M.Smela/3/20/97
x:\new\firmsnz\sidmak\ltrs&rev\74619rev. 4
F/t by: gp/3/25/97




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074619

BIOEQUIVALENCE REVIEW(S)




ANDA 74-619

Sidmak Laboratories Inc.

Attention: Arun D. Kulkarni

17 West Street

P.O. BOX 371

East Hanover NJ 07936 N0 25 iz
I'ICIIIIIl”ll“ll”ll“llllllll

()]

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Glipizide Tablets USP, S mg and 10 mg.

L. The Division of Bioequivalence has completed its review and has no further questions at
this time.

2. The dissolution testing will need to be incorporated into your stability and quality control
programs as specified in USP 23-NF 18, Supplement 1.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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Glipizide Sidmak Laboratories, Inc
5 mg and 10 mg Tablets E. Eanover, N.J.

ANDA #74-619 Submission Date:

Reviewer: Z.Z. Wahba May 77, 1996

=Y Ny . :
wp#74619sf.596 kD VNPT Y:
RESPONSES TO THE DEFICIENCIES
THAT WERE TIDENTIFIED IN THE IN VIVO BIOEQUIVALENCE
STUDY UNDER FASTING CONDITIONS AND
IN VITRO DISSOLUTION TESTING DATA

AND

REVIEW OF IN VIVO BIQEQUIVALENCE STUDY
UNDER NON-FASTING CONDITIONS

I. Amendment to a Reviewed In Vivo Bioeguivalence Study Under
Fasting Conditions

BACKGROUND

The firm has previously submitted an in vivo biocequivalence study
(single dose) under fasting conditions comparing its 10 mg strength
Glipizide Tablets to the reference listed product, Pfizer’'s
Glucotrol® Tablets 10 mg.

The submission was reviewed and was found incomplete by the
Division of Bioequivalence (review dated November 22, 1995, ANDA
#74-619) due to deficiency comments.

In this submission, the firm has responded to the deficiency
comments and included additional information in the current
submissiocon.

Comment #1

Limited Food Effect Study:
Since glipizide is indicated as an adjunct to diet for the

control of hyperglycemia, a food study is required to examine
the effect of food on the tested drug product.

The firm should conduct a single-dose post-prandial
biocequivalence study comparing equal doses of the test and
reference products. The study should be conducted in a
random, three-treatment (Treatments 1&2: the test and

reference products should be dosed immediately after standard
breakfast, Treatment 3: the test product should be dosed under
fasting conditions), three-period, cross-over design using a
sufficient number c¢f healthy subjects. A wash-out pericd

should be at lsast two week between periods 1, 2, and 32
dosing.




Response to Comment #1

The firm has submitted a non-fasting study which is included
in this report. The non-fasting study was reviewed and found
acceptable (see the part "review of in vivo bicequivalence
study under non-fasting conditions" of this report).

The firm’s response to comment #1 is acceptable.

THE FOLLOWING RESPONSES PERTAIN TO DEFICIENCIES WITH REGARD TO THE
SINGLE DOSE FASTING STUDY AND DISSOLUTION TESTING DATA:

Comment #2
Information on the batch/lot size for the test product, the
assay potency and content uniformity data for both the test
and reference products, in addition to the date of
manufacturing the test product should be included.

Response to Comment $#2

For the test product:

Batch size ablets
Assay Potency 102.0%

Content Uniformity 102.1%
Manufacturing date 9/23/1993

For the reference product:
Assay Potency 102.5%

Content Uniformity 102.8%
The firm’s response to comment #2 is acceptable.

Comment #3

A detailed description of the dissolution wmethodology
(including type of equipments that were used) should be
provided. In addition, the dates which dissolution analysis
were performed should be provided. It should be noticed that
the Division of Bioequivalence considers the current USP
methodology to be the regulatory method which must be used for
dissolution comparison.

Response to Comment #3
The firm has submitted the information needed (vol. #c2.1,

Item #2). The assay methodology was IIINNIEIEIEIGNGNGEGEEEEEEN
The dissolution data was
e the part "review of in vivo

bicequivalence study under fasting conditions" of this ANDA).

The firm’s response to comment #3 is acceptable.

Comment #4
The following items are missing from the submission:
a. The raw data of subjects blood glucose levels

3]




b. Table #T4.1
c. Intraday assay validation data.

The firm has submltted the missing items (vol. #c2.1, items
#3, 4 and 5).

The firm’s response to comment #4 is acceptable.

Comment 5
5.

es onge to Comment

The firm’s response to comment #5 is acceptable.

(V9]




IT.

IT.

REVIEW OF 1IN VIVO BIOEQUIVALENCE STUDY Under NON-FASTING
CONDITIONS (Clinical Study #930015)

OBJECTIVE:
To review:

Sidmak’s in vivo bioequivalence studies under non-fasting
conditions comparing its 10 mg strength Glipizide Tablets to
the reference listed product, Pfizer's Glucotrol® Tablets 10

mg .

BACKGROUND :

Glipizide is a sulfonylurea antidiabetic agent. It is used to
lower blood glucose concentration in diabetic and non-diabetic
individuals. The precise mechanism(s) of sulfonylurea
antidiabetic agents has not been clearly established, but the
drugs, including glipizide, initially appear to lower blood
glucose concentration principally by stimulating secretion of
endogenous insulin from beta cells of the pancreas.

Glipizide appears in the plasma or serum within 15-30 minutes
and has average peak plasma or serum concentrations of
approximately 310-450 ng/mL. Glipizide plasma concentrations
occur 1-3 hours (with a range 1-6 hours) after a single oral
dose. Food delays the absorption of the drug but does not
affect peak serum concentrations achieved or the extent of
absorption. The half life of elimination ranges from 2-4
hours in normal subjects, whether given intravenously or
orally. Plasma glipizide levels of 20-90 ng/mL have been
reported to be therapeutically effective. The drug does not
accumulate in plasma on repeated oral administration. The
metabolism of glipizide is extensive and occurs mainly in the
liver. The primary metabolites are inactive hydroxylation
products and polar conjugates and are excreted mainly in the
urine. Less than 10% unchanged glipizide is found in the
urine.

Glipizide is indicated as an adjunct to diet for the control
of hyperglycemia. Glipizide is commercially available as
tablets of 5 mg or 10 mg, Glucotrol®, manufactured by Pfizer
Inc.

Sponsor:
Sidmak Laboratories

17 West Street,
East Hanover, N.J. (7936

Study site

Cliniiili“' L
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Dates of Sample Collection:

Period I: 01/05/199%6 and 01/06/1996
Period II: 01/19/1996 and 01/20/1996
Period III: 02/02/1996 and 02/03/1996

Date of First Sample Analvsis:
02/04/199%6

Date of T.ast Sample Analysis:
02/09/1596

B. Study design:
Randomized, three-way single dose crossover study, under non-
fasting conditions.

C. Subjects: :
Eighteen (18) healthy male subjects were enrolled and 17
subjects completed the clinical study. Subject #15 elected to
withdraw from the study after period I dosing. The subjects
were in the range of 19 to 45 years of age, and their body
weights were within + 10% of the ideal weight as defined by
the Metropolitan Life Insurance Chart. i '

Subject Selection Criteria:
Only medically healthy subjects as determined by normal

history, physical examination, laboratory profiles and EKG
were enrolled in the study.

Subject Exclusion Criteria:
Subjects were excluded from the study based on the following

criteria:

1. History of cardiovascular, pulmonary, gastrointestinal,
endocrine, immunologic, dermatologic, neurclcgic,
hematological, hepatic, renal, psychiatric disease.

2. History of diabetes mellitus cr complications (diabetic
ketcacidosis) .

3. Hypersensitivity to glipizide cr other sulfonylurea-type
drugs.

4, History of alcohol or drug abuse within the last year

prior to the beginning of the scudy.

Any subject on an abnormal dZiet during the 4 weeks
preceding the study.

6. A history of chronic alcohol cr drug addiction.

[$]]
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7. Use of tobacco in any form.

8. Blood donation within the past 14 days (if the amount
exceeded 500 mL), or 3 months (if the amount exceeded 750
mL) or 6 months (if amount exceeded 100 wL) or one year
(if amount exceeded 2000 mL) of the study.

9. Receiving any investigational drug within 28 days prior
to period I dosing.

Subject Restrictions:

1. No subject took any medications, including OTC products
for at least 7 days prior to the beginning of the study
until completion of the study.

2. No alcohol, xanthine and caffeine containing foods and
beverages were allowed, beginning 24 hours prior to
dosing until completion of the study.

D. Treatment Plan:
Treatment A:
1 X 10 mg Sidmak’'s Glipizide Tablet, Lot #93-023T, Batch
size ablets, assay potency 102.0%, content
uniformity 102.1%, under fasting conditions.

Treatment B:
1 X 10 mg Sidmak’s Glipizide Tablet, Lot #93-023T, Batch
size _ablets, assay potency 102.0%, content
uniformity 102.1%, under non-fasting conditions.

Treatment C:
1 X 10 mg Pfizer’s Glucotrol® Tablet, Lot #28P009A, assay
potency 102,5%, content uniformity 102.8%, expiration
date: 8/1997, under non-fasting conditions.

Washout period: 14 days between doses.
A single 10 mg dose was given in each period of the study.

E. Drug, Food and Fluid Intake:-:
Subjects who received treatment A, fasted overnight (10 hours)

before dosing and for 4 hours after each drug administration.

Subjects who received treatments B and C, fasted overnight for
10 hours before they were fed a standard high fat breakfast,
which was consumed in its entirety 30 minutes before drug
administration. The standard Dbreakfast consisted of one
buttered English muffin, one fried egg, one slice of American
cheese, one slice of Canadian bacon, 120 g hashed brown
potatoes, 240 ml of whole milk and 180 ml of orange juice.
Each dose was administered with 240 mL of 20% dextrose (D-
glucose) solution in water at ambient temperature. In order
to offset hypoglycemic effects, a 60 mL of sugar solution was
administered at the following times after dosing: 0.25, 0.5,
0.75, 1, 1.25, 1.25, 1.75, 2, 2.25, 2.5, 2.75, 3, 3.25, 3.5,
3.75 and 4 hours. In addition, 20% D-glucose solution in




water was given tc any subject who exhibited symptoms of
hypoglycemia. Standard meals were provided at appropriate
times thereafter (lunch at 4 hours post-dose, supper at 9
hours post-dose).

F. Assay Methodoloqy:




Blood sampling:

Blood samples (10 mL each) were collected in Vacutainers
containing EDTA at 0.0, 0.5, 1.0, 1.50, 2.0, 2.5, 3.0, 3.5,
4.0, 5.0, 6.0, 8.0, 10, 12, 16, 24 and 36 hours post-dosing.
The plasma samples were separated, - collected and promptly
stored ZIrozen at -22 °C until analysis.
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Adverse Events:

The adverse reactions have been reported (ANDA #74619, vol.
C2.1, section "Clinical Report") by the subjects with a
possibility of linkage to the test or reference drug product.
Examples for the adverse events were tiredness, headach,
feeling dizzy, feeling shaky, lightheeaded, low blood glucose,
runny nose. The adverse reactions were considered mild to
moderate and no medication was given. No subject was
discontinued from the study due to an adverse reaction.

Data Analvysis:

Eighteen (18) healthy male subjects were enrolled and 17
subjects completed the clinical study. Subject #15 elected to
withdraw from the study after period I dosing. The data set
used for statistical analysis contained data from 17 subjects
(subjects #1-14, 16 and 17). The firm mentioned in the
submission (vol. C2.1, ‘The Summary Section’ page 2) that
subject #9 vomited 4 hours post-dose (formula B) in Period 1
and the statistical analysis was performed with this subject
excluded for formulation B. The reviewer reran the entire raw
data (include subject #17) using SAS GLM system. The out come
of the analysis of the plasma glipizide concentrations, and
the pharmacokinetic parameters, AUC,., AUG_ ine: Gax+: Tax + K
and T,,, for the 17 subjects are presented as follow:




ITIME HR
10

10.5

|1

11.5

(CONTINUED)

Table 4

Mean Plasma Concentrations of Glipizide
in 17 Subjects Under Non-Fasting Conditions

Unit: ng/mL
| MEAN1 | SD1 MEAN2 | SD2 | MEAN3 | sSp3 |
—————— e il R D D ik Rl e S S |
! | I | | | I
| 0.00] 0.00! 0.00] 0.00! 0.00] 0.00]
| 56.84} 82.66]| 24.16| 70.69| 6.47 1 12.92¢
| 115.65] 176.07 161.32] 213.034 165.44 | 210.80]
| 105.94| 98.18} 316.64] 283.27| 310.09] 270.711|
[ 158.82} 199.83| 382.26| 237.64| 368.24] 245.17|
! 184.14| 183.33] 427.76| 208.53| 391.92/ 215.89|
[ 249.78| 234.88| 442,21 168.20]1 423.02] 190.38]|
| 303.76/| 217.99]| 440.84 | 140.67| 431.32 118.51]|
| 342.24 | 211.38}| 447.79| 156.43} 446.62]| 96.86]
| + 477.38]| 171.63 410.11 126.23] 443.25] 120.51|
| 509.03} 136.83] 367.711 138.05]| 403.90| 134.00}
| 342.99] 142.54| 251.45| 94.18] 302.98} 153.25|
| 209.75] 107.341 184,91} 106.03) 196.95] 122.65]|
[ 141,52} 79.69]| 127.83] 89.01| 127.08] 93.81]
| 72.01} 49.28] 70.29] 80.411 66.02] 62.811
| 20.87| 25.78| 25.61] 57.27| 17.28]| 27.64/|
| 0.00| 0.00] 1.46] 6.04| 0.00/1 0.00]
| RMEAN12 | RMEAN13 | RMEAN23

------------------ Rttt R i R R e R

TIME HR

0 . . . '

0.5 2.35 8.78 3.73

1 0.72 0.70 0.98

1.5 0.33 0.34 1.02

2 0.42 0.43 1.04

2.5 0.43 0.47 1.09

3 0.56 0.59 1.05

3.5 0.69 0.70 1.02

4 0.76 0.77 1.00

5 1.16 1.08 0.93

6 1.38 1.26 0.91

8 1.36 1.13 0.83

10 1.13 1.06 0.94

12 1.11 1.11 1.01

16 1.02 1.09 1.06

24 0.81 1.21 1.48

36 0.00 .

MEANl=Test-fast

RMEAN12=T/R ratio
PLASMA LEVEL=NG/ML TIME=HRS

UNIT:

10

MEAN2=Test -Fed

MEAN3=Ref . -Fed




| MEAN1 | SD1 | MEAN2 | SD2 !  MEAN3 |
------------------ L et el i iRl il e e i 3
PARAMETER
AUCI 4291.00 1371.44! 4388.76! 1480.25! 4416.41
AUCT 4064.00 1225.67! 4176.82 1386.58! 4207.59
CMAX 638.29 120.50 600.74 122.17 £§11.40
KE 0.18 0.05 0.20 0.06 0.20
*LAUCT 4114.47 0.29! 4189.34 0.31) 4232.35
*LAUCT 3910.19 0.28! 3993.94 0.30! 4053.21
*1,CMAX 627.50 0.19 588.23 0.22 601.72
THALF 4.02 1.06 3.78 1.19 3.69
TMAX 4.91 1.48 3.79 2.39 3.76
(CONTINUED)
RMEAN12 | RMEAN13 | RMEAN23
___________________________ b m e e o man
PARAMETER
AUCI 0.98 0.97 0.99
AUCT 0.97 0.97 0.99
CMAX 1.06 1.04 0.98
KE 0.92 0.90 0.98
*LAUCI 0.98 0.97 0.99
*LAUCT 0.98 0.96 0.99
*LCMAX 1.07 1.04 0.98
THALF 1.06 1.09 1.02
TMAX 1.29 1.30 1.01
MEAN1= Test-Fast MEAN2= Test-Fed MEAN3= Ref.-Fed

RMEAN23=T/R ratios

Table 5

Pharmacokinetic Parameters of Glipizide (Arithmetic Means)
in 17 Subjects Following a Single-Dose of 10 mg Glipizide

Tablet under Non-Fasting Couditions

(under non-fasting conditions)

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR THALF=HR KE=1/HR
* The values represent the geometric means (antilog of the means

of the logs).

11




Table 6
LSMEANS Pharmacokinetic Parameters Glipizide
in 17 Subjects Following a Single-Dose
of 10 mg Glipizide Tablet
under Non-Fasting Conditions

| LsMi | LsM2 | LSM3 | RLSM12 | RLSM13 | RLSM23

------------------ R e R it b ol it
PARAMETER : ! ; ; ! !

AUCT | 4467.34] 4576.97! 4603.52) 0.98] 0.97! 0.99
AUCT | 4218.70! 4344.55! 4372.66| 0.97| 0.96! 0.99
CMAX | 645.89] 605.80! 618.90| 1.07| 1.04} 0.98
*LAUCI | 4249.37! 4337.36! 4379.28] 0.98] 0.97! 0.99
*LAUCT | 4030.02! 4127.71! 4185.59! 0.98! 0.96! 0.99
*L,CMAX | 634.34] 592.44] 608.44| 1.07! 1.04) 0.97
LSM1=LSMEAN Test-Fast LSM2=LSMEAN Test-Fed

LSM3=LSMEAN Ref.-Fed

RLSM23=T/R ratios (under non-fasting conditions)

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR THALF=HR KE=1/HR
* The values represent the antilog of the means of the logs.

1. Under non-fasting conditions, the mean plasma levels for
glipizide reached the maximum around 4.0 hours (Table #4 and
Figures #1 and 2).

2. The AUC,.., AUC,., and C., for the test product under non-
fasting conditions were comparable to those for the
reference product under the same conditions.

3. Under non-fasting conditions, the T/R mean ratios of the
LSMEANS (Table #6) as well as geometric means (Table #5) for
log-transformed AUC,., AUC,, and C.,. were within the ‘
acceptable range of 0.8 to 1.2 that has been set by the
Division of Bioequivalence.

4. The average mean values of the parameters T,,, T,,, and K,
for the test product were comparable to that of the
reference product under non-fasting conditions.

N

Comment on the effect of food: The rate of abscrption under
non-fasting conditions was higher (up to 4.0 hours) as
compared to the rate of absorption under fasting conditions.
The mean ., for the test product under non-fasting
conditions was 3.79 hcocurs while under fasting conditions was
4.91 hours. The AUC,., AUC,., and C,,, for the test and
reference products under non-fasting conditions were
comparable to those for the test product under the fasting
conditions.




III.

COMMENTS : -

1. Under fasting conditions: The firm’s in vivo
bioequivalence studv under fasting conditions demonstrated
that the test product, Sidmak’s Glipizide Tablets 10 mg and
the reference product, Pfizer’s Glucotrol® Tablets 10 mg are
biocequivalent. The 90% confidence intervals for the log- .
transformed AUC, ., AUC,, and C,, were all within the
acceptable range of 80-125% (ANDA #£74-619; submission date
02/06/1996; signed on 11/22/1995).

2. Under non-fasting conditions: The in vivo biocequivalence
study under non-fasting conditions cemonstrated that the

test prcduct, Sidmak’s Glipizide Tablets 10 mg is
biocequivalent to the reference product, Pfizer’s Glucotrol®
Tablets 10 mg. The ratios of the test mean to the reference
mean for the AUC, ., AUC,,, C,.x were within the acceptable
range of 0.8 to 1.2.

3. Formulations Comparison: The firm has provided
comparative formulations showing that 5 mg strength tablets

are proportionally similar in their active and inactive
ingredients to the 10 mg strength.

4. Dissolution Data: The firm has provided comparative
dissolution data for its drug product, Glipizide Tablets, 10
mg and 5 mg, and the reference product, Pfizer’s Glucotrol®
Tablets 10 mg and 5 mg. The dissolution data for the test
products are acceptable.

IV. RECOMMENDATIONS:

1.

The two in vivo bioequivalence studies conducted by Simak
Laboratories, Inc under fasting (ANDA #74-619; submission
date 02/06/1996; signed on 11/22/1995; review by Z. Wahba,
Ph.D.) and non-fasting (present review) conditions on its
drug product, Simak’'s Glipizide Tablets, 10 mg (Lot #93-
023T), comparing it to the reference drug product, Pfizer's
Glucotrol® Tablets 10 mg (Lot #28P009A) have been found
acceptable by the Division of Biocequivalence. The studies
demonstrate that Sidmak’s Glipizide Tablets 10 mg is
biocequivalent to the reference product, Pfizer’s Glucotrol®
Tablets 10 mg under fastind and non-fasting conditions.

The dissolution testing data conducted by Simak on its drug
product, Glipizide Tablets, 10 mg (Lot #93-023T) and S5 mg
strength (lot #93-025T) have been found acceptable. The
firm’s Zormulations for S mg strength is proportionally
similar zZo the 10 mg strength tablects of the test product
which underwent an acceptable bioeguivalence study. The
walver of the in vive biocequivalence study requirements for




the 5 mg strength of the test product is granted. From the
Bioequivalence point of view, the Division of Bioequivalence
deems the 5 mg strength of the test product to be

biocequivalent to the reference product, Pfizer’s Glucotrol®
Tablets S mg.

3. The dissolution testing should be incorporated into the
firm’s manufacturing controls and stability program. The
dissolution testing should be conducted in 900 ml stimulated
intestinal fluid without enzyme pH 7.5 at 37°C applying USP
23 Apparatus II (Paddle) at 50 rpm. The test product should
meet the following specifications:

Not less than !of the labeled amount of the drug
product in the tablet is dissolved in 45 minutes.

The firm should be informed of the recommendations.

akaria Z. Wahba, Ph.D.
Division of Biocequivalence
Review Branch III

RD INITIALED RMHATRE
FT INITIALED RMHATRE

EM k30,7 99¢

Hi%[?é

Concur:

Rabindra N. Patnaik, Ph.D,
Acting Director
Division of Bioequivalence

cc: ANDA #74-619, (original, duplicate), HFD-630 (OGD), HFD-600
(Hare), HFD-658 (Mhatre, Wahba), Drug File, Division File
ZZWahba/lOl796/wp#746195f.596
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Glipizide Sidmak Laboratories, Inc
5 mg and 10 mg Tablets E. Hanover, N.J.

ANDA #74-619 Submission Date:
Reviewer: Z.Z. Wahba February 06, 1995
wp#74619sdw.295 September 05, 1995

I.

REVIEW OF AN IN VIVO BIOEQUIVALENCE STUDY,
IN VITRO DISSOLUTION TESTING DATA
AND A WAIVER REQUEST

OBJECTIVE:

To review:

1.

II.

Sidmak’s in vivo bioequivalence studies wunder fasting
conditions comparing its 10 mg strength Glipizide Tablets to
the reference listed product, Pfizer’s Glucotrol® Tablets 10

mg.

Dissolution data for 10 mg and 5 mg strength test and
reference drug products.

Waiver request for the 5 mg strength tablets.

BACKGROUND :

Glipizide is a sulfonylurea antidiabetic agent. It is used to
lower blood glucose concentration in diabetic and non-diabetic
individuals. The precise mechanism(s) of sulfonylurea
antidiabetic agents has not been clearly established, but the
drugs, including glipizide, initially appear to lower blood

-glucose concentration principally by stimulating secretion of

endogenous insulin from beta cells of the pancreas.

Glipizide appears in the plasma or serum within 15-30 minutes
and has average peak plasma or serum concentrations of
approximately 310-450 ng/mL. Glipizide plasma concentrations
occur 1-3 hours (with a range 1-6 hours) after a single oral
dose. Food delays the absorption of the drug but does not
affect peak serum concentrations achieved or the extent of
absorption. The half life of elimination ranges from 2-4
hours in normal subjects, whether given intravenously or
orally. Plasma glipizide levels of 20-90 ng/mL have been
reported to be therapeutically effective. The drug does not
accumulate in plasma on repeated oral administration. The
metabolism of glipizide is extensive and occurs mainly in the
liver. The primary metabolites are inactive hydroxylation
products and polar conjugates and are excreted mainly in the
urine. Less than 10% unchanged glipizide is found in the
urine.
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Glipizide is indicated as an adjunct to diet for the control

of hyperglycemia. Glipizide is commercially available as
tablets of 5 mg or 10 mg, Glucotrol®, manufactured by Pfizer
Inc.

III. BIOE ALENCE STUDY UNDER FASTING CONDITION

(clinical study project #900671)
A. Sponsor:

Sidmak Laboratories

17 West Street,

East Hanover, N.J. 07936

Study gite
Clinical/Analytical Facilities

Date of Sample Collection:
October 29, 1993 and November 05, 1993

Date of First Sample Analysis:
November 25, 1993

Date of Last Sample Analysis:
January 17, 1994

Duration of Sample Storage:
80 days

B. Study desigm:

Randomized, single dose, two-way crossover study, under
fasting conditions.

C. Subijects:
Twenty four (24) healthy male subjects (plus two alternates)
were enrolled and 25 subjects completed the clinical study.
The subjects were in the range of 21 to 44 years of age, and
their body weights were within + 15% of the ideal weight as
defined by the Metropolitan Life Insurance Chart.

Subject Selection Criteria:
Only medically healthy subjects as determined by normal




history, physical examination, laboratcry profiles and EKG
were enrolled in the study.

Subject Exclusion Criteria:

Subjects were excluded from the study based on the following

criteria:

1. History of cardiovascular, pulmonary, gastrointestinal,
endocrine, immunologic, dermatologic, neurologic,
hematological, hepatic, renal, psychiatric disease.

2. History of diabetes mellitus or complications (diabetic
ketoacidosis) .

3. Hypersensitivity to glipizide or other sulfonylurea-type
drugs.

4. History of alcohol or drug abuse within the last year
prior to the beginning of the study.

5. Any subject on an abnormal diet during the 4 weeks
preceding the study.

6. A history of chronic alcohol or drug addiction.

7. Use of tobacco in any form.

8. Blood donation within the past 14 days (if the amount
exceeded S00 mL), or 3 months (if the amount exceeded 750
mL) or 6 months (if amount exceeded 100 mL) or one year
(if amount exceeded 2000 mL) of the study.

9. Receiving any investigational drug within 28 days prior

to period I dosing.

Subject Regtrictions:

1. No subject took any medications, including OTC products
for at least 7 days prior to the beginning of the study
until completion of the study.

2. No alcohol, xanthine and caffeine containing foods and
beverages were allowed, beginning 24 hours prior to
dosing until completion of the study.

Treatment:

Test Product: 1 X 10 mg Sidmak’s Glipizide Tablet, Lot #93-

023T,

Batch size (not given), assay potency (not given),

content uniformity (not given), manufactured date (not given).

Reference Product: 1 X 10 mg Pfizer’s Glucotrol® Tablet, Lot
#28P0O0SA, assay potency (not given), content uniformity (not
given), expiration date: 8/1997.

Washout period: 7 days between doses.
A single 10 mg dose was given in each pericd of the study.

Drug, Food and Fluid Intake:

Subjects fasted overnight before dosing and for 4 hours
thereafter. The subjects received their medication with 240
mL of ambient temperature sucrose solution (containing three
teaspoons of sugar dissolved in 240 mL water). In order to
offset hypoglycemic effects, a 60 mL cf sugar solution was

3




administered at the following times after dosing: 0.25, 0.5,
0.75, 1, 1.25, 1.25, 1.75, 2, 2.25, 2.5, 2.75, 3, 3.25, 3.5,
3.75 and 4 hours. The sugar solutions were administered
within 6 minutes prior to these scheduled times. In addition,
sucrose solutions were given to subjects who exhibited
symptoms of hypoglycemia or low glucose readings. Standard
meals were provided at appropriate times thereafter (lunch at
4 hours post-dose, supper at 9 hours post-dose).

F. Subject Monitoring:
The subjects blood glucose levels were performed before dosing
and at 1, 2, 4 and 6 hours post-dosing.

G. Assay Methodoloqgy:







Blood sampling:

Blood samples (10 mL each) were collected in Vacutainers
containing EDTA at 0.0, 0.5, 1.0, 1.50, 2.0, 2.5, 3.0, 3.5, 4.0,
5.0, 6.0, 8.0, 10, 12, 16, 24 and 36 hours post-dosing. The
plasma samples were separated, collected and promptly stored
frozen at -22 °C until analysis.

Glucose levels Monitoring:

The subjects blood glucose levels were performed before dosing
and at 1, 2, 4 and 6 hours post-dosing. The firm mentioned that
no safety problems were encountered. Subjects blood glucose
levels data were not 1included in the submission (see
deficiencies section).

In Vivo Results:

Twenty four (24) healthy male subjects (plus two altermates)
were enrolled and 25 subjects completed the clinical study.
Subject #14 was withdrawn from the study (after 26 hours of
dosing of Period I) by the medical director due to medical
events (for further details see the Medical Events Attachment).
Samples from subject #25 (alternate) were analyzed in place of

6




those from subject #14. Samples cf Subject #26 were not
analyzed. The data set used for statistical analysis contained
data from 24 subjects (subjects #1-13 and 15-25). It is noted
that one subject (subject #12, test prcduct, Period I) had a
non-zero value of 80.5 ng/mL for the glipizide level at baseline
(Zero Hour) for test product.

Adverse Events:

The adverse reactions have been reported (ANDA #74619, vol. 1.1,
section "Clinical Report") by the subjects with a possibility of
linkage to the test or reference drug product. The adverse
reactions were considered mild. Only one subject (#14, test
treatment, period I) experienced a series of mild to moderate
adverse events which commenced from 1.1 to 22.1 hours after
dosing. Subject #14 was the only subject discontinued from the
study due to a moderate hypoglycemic reaction to the study and
the medical director withdrew the subject from the study. All
adverse events are summarized in the acttachments (C3).

Data Analysis:

The pharmacokinetic parameters of glipizide were analyzed using

an analysis of variance. The statistical differences due to

treatments, period, dosing sequence and subjects nested within
sequence were evaluated for plasma glipizide concentrations, as
well as the following parameters, AUC,,, AUCyou¢s Cmux: Tmuxr Kg and
Ty - The 90% confidence interval and the ratios of the
test/reference means were alsc determined.

The pharmacokinetic parameters of <the plasma glipizide
concentrations, as well as the following parameters, AUC,,, AUC,
fr Cmaxs Tmaxs Kgq and T, are summarized in Tables #5-7.
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Table 5
Mean Plasma Concentrations of Glipizide
in 24 Subijects Under Fasting Conditioms

Unit: ng/ml

! |  MEAN1 | SD1 ! MEAN2 | SD2 | RMEAN12
R R Fmmm e —— e tmmmmm—— - - $ommmm - R
TIME HR |

0 3.35 16.43/ 0.00 0.00 .
0.5 141.60 120.15} 118.79 86.02 1.19
1 231.53 167 .48 217.11 127.23 1.07
1.5 333.33 246 .28 256.78 148.60 1.30
2 340.51 236.31 322.40 166.99 "1.06
2.5 344 .56 216.72 345 .44 175.27 1.00
3 377.50 223.87 388.12 171.24 0.97
3.5 390.84 218 .34 417 .04 182.74 0.94
4 398.05 196.17 478.36 224.92 0.83
5 413.65 223.61 433 .59 212.61 0.95
6 350.19 162.41 392.70 202.00 0.89
8 342.12 256 .50 375.51 270.81 0.91
10 284 .88 213 .34 341.90 263.28 0.83
12 218.16 187.28 233.89 214 .36 0.93
16 145 .52 187.3%5 114.93 106.76 1.27
24 51.28 67 .44 55.03 87.63 0.93
36 14.17 29.98 27 .82 77.09 0.51

MEANl=test MEAN2=Reference RMEAN12=T/R ratio

UNIT: PLASMA LEVEL=NG/ML TIME=HRS

Table 6
TEST REFERENCE MEAN RATIOS

! | MEAN1 | SD1 | MEAN2 | SD2 | RMEAN12
R R i T dmmm————— - R e N fommmmmmm
AUCT 5543.00 3781.28/| 5822.25 3965.54 0.95
AUCI 6266.63 4426 .15/ 5967 .77 3790.25 1.05
CMAX 622.01 204.27 631.09 218.23 0.99
THALF 4 .85 1.79 5.51 4.23 0.88
TMAX 4.31 2.00 5.00 2.51 0.86
KE 0.16 0.06 0.17 0.07 0.97
*LAUCT 4666 .48 0.57 4794 .61 0.62 0.97
*LAUCI 5194.72 0.61 5028.27 0.59 1.03
*1L,CMAX 590.44! 0.33 £83.31 0.37 1.00

MEAN1=Test mean MEANZ2=Ref. mean RMEAN12=T/R ratios

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR THALF=HR KE=1/HR
* The values represent the geometric means (antilog of the means of the
logs) .




Table 7
LSMEANS AND 90% CONFIDENCE INTERVALS

| LSMEAN1 | LSMEAN2 | LOWCI12 | UPPCI12
———————————————————— R il SR R
AUCT |  5543.00) 5822.25! 85.84! 104.57
ATUCI | 5751.35! 6062.80] 86.19!  103.54
CMAX | 622.01! 631.09! 91.09| 106.03
*LAUCT | 4666.48| 4794.61! 90.20!  105.02
*LAUCT | 4810.65! 5091.75! 89.06!  100.22
* LCMAX ! 590.44) 593.31/| 92.32!  107.27

LSMEAN1=LS mean test LSMEAN2=LS mean ref.

Low CI 12=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

* The values represent the geometric means (antilog of the means of the
logs) .

The mean plasma glipizide levels reached a maximum level of
concentration around 4-5 hour (see Table #5 and the attached
Figures #1 and #2).

'._.I

2. The arithmetic test/reference mean ratios for AUC,,, AUC,, and
Cox Wwere 0.95, 1.05 and 0.99, respectively. The geometric
test/reference mean ratios for AUC,,, AUC,,  and C,,, were 0.97,
1.03 and 1.00, respectively (Table #6). The 90% confidence
intervals for the log-transformed AUC,,, AUC,, and C,, were
within the acceptable range of 80-125% (see Table #7).

There were no significant sequence, period or ctreatment
effects of the test and reference drug treatments for the log-
transformed pharmacokinetic parameters AUC,,, AUC,, and C..

(a)

The average values of T,.,
comparable to the corresponding reference values

T.x &nd K, for the test prcduct were
(Table #6).

N¢]
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IV. FORMULATION COMPARISON:

Sidmak’s comparative formulations for its drug product, Glipizide 5 mg
and 10 mg tablets are summarized in Table #8.

Table 8. Formulation Comparison

Ingredient (mg/tab) 5 mg Tablet 10 mg Tablet
Glipizide, USP 25

Lactose Anhydrous NF

Sodium Starch glycolate, NF (

Corn Starch NF

Preielatinized Starch NF

Microcrystalline Cellulose NF
|
Purified Water’
Magnesium Stearate NF
Colloidal Silicon Dioxide NF

Total Tablet Weight 15%0.0 380.0

‘Does not appear in the finished product.

The 5 mg strength is proportionally similar in its active and inactive
ingredients to the 10 mg strength the subject of approval.

V. In Vitro Dissolution Testing:

The firm has submitted comparative dissolution data for its drug
product, Glipizide Tablets, 5 mg and 10 mg, and the reference product,
Pfizer’s Glucotrol® Tablets, 5 mg, 10 mg.

Method: apparatus II (Paddle) at 50 rpm
Medium: Phosphate Buffer, pH 7.5

Temperature: 37°C + 0.5°C

No. Units Tested: 12 tablets

Specification: NLT Q) is dissolved in 45 minutes

Reference product: Pfizer’s Glucotrol® Tablets, 5 mg, 10 mg.

The dissolution testing data conducted by Sidmak on its drug product,
Glipizide Tablets, 5 mg and 10 mg are presented in Table #9.

10




Table 9. In Vitro Dissolution Testing
Drug (Generic Name): Glipizide Tablets
Dose Strength: S mg, 10 mg
ANDA No.: 74619
Firm: Sidmak
Submission Date: February 06, 1995
File Name: 74619s.295
I. Conditions for Dissolution Testing: "
USP XXII Apparatus Basket: Paddle: X RPM: 50
No. Units Tested: 12 Tablets
Medium: Phosphate B , PH 7.5 Volume: 500 mL
Specifications: NLT Q) is dissolved in 45 minutes
Reference Drug: Glucotrol® Tablets (manufactured by Pfizer’s)
Assay Methodology: not given
IT. Results of In Vitro Dissolution Testing: '
Sampling Test Product Reference Product
Times Lot #93-025T Lot #28P0O15A
(Minutes) Strength(mg) S Strength(mg) S
Mean % Range $¥CVv Mean % Range %CV
15 96 1.4 102 1.7
30 102 1.6 107 0.9
45 . 105 1.2 106 1.9
60 105 1.4 108 1.2 i
Sampling Test Product Reference Product ’ If
Times Lot #93-023T Lot #28PQ00SA
(Minutes) Strength(mg) 10 Strength(mg) 10
Mean % Range 5CV Mean % Range %¥CV
15 96 1.8 103 2.8
30 101 1.4 106 2.0
45 103 1.0 106 1.6
60 104 1.0 106 1.6
VI. COMMENTS:
1. Under fasting conditions: The firm’s in vivo biocequivalence study

under fasting conditions demonstrated that the test product, Sidmak’s
Glipizide Tablets, 10 mg and the reference drug product, Pfizer’s
Glucotrol® Tablets, 10 mg are biocequivalent. The 90% confidence
intervals for the log-transformed AUGC,,, AUC,, and Cj, were all within the
acceptable range of 80-125%.

2. Adverse Reactions: All subjects reported with different adverse




reactions from both test and reference drug products were judged by the
medical director as not serious cases (for further details see the
Medical Events Attachment) .

VII. DEFICTENCIES

1.

Limited Food Effect Study:
Since glipizide is indicated as an adjunct to diet for the control of

hyperglycemia, a food study is required to examine the effect of food on
the tested drug product.

The firm should conduct a single-dose post-prandial biocequivalence study
comparing equal doses of the test and reference products. The study
should be conducted in a random, three-treatment (Treatments 1&2: the
test and reference products should be dosed immediately after standard
breakfast, Treatment 3: the test product should be dosed under fasting
conditions), three-period, cross-over design using a sufficient number
of healthy subjects. A wash-out period should be at least two week
between periods 1, 2, and 3 dosing.

Information on the batch/lot size for the test product, the assay
potency and content uniformity data for both the test and reference
products, in addition to the date of manufacturing the test product
should be included.

A detailed description of the dissolution methodology (including type of
equipments that were used) should be provided. 1In addition, the dates
which dissolution analysis were performed should be provided. It should
be noticed that the Division of Bioequivalence considers the current USP
methodology to be the regulatory method which must be used for
dissolution comparison.

The following items are missing from the submissicn:.

a. The raw data of subjects blood glucose levels
b. Table #T4.1
C. Intraday assay validation data.

12




VI. RECOMMENDATIONS:

The in vivo bioequivalence study conducted by Sidmak Laboratories, Inc. under
fasting conditions on its drug product, Glipizide Tablets, 10 mg comparing it
to the reference drug product, Pfizer’s Glucotrol® Tablets 10 mg has been
found incomplete by the Division of Biocequivalence for the deficiencies cited
above (#1-5).

The firm should be informed of the deficiencies and recommendations.

Zakaria Z. Wahba, Ph.D.
Division of Bioequivalence
Review Branch III

RD INITIALED RMHATRE

FT INITIALED RMHATRE l}/ask-qo"

Concur:

Ke&ith K. Chan,
Director
Division of Bicequivagence

Ph.D.

cc: ANDA #74-619 (original, duplicate), HFD-600 (Hare), HFD-630, HFD-658
(Mhatre, Wahba), Drug File, Division File
ZZWahba/103095/112195/file #745619s8dw.295

13
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TABLE C3

MEDICAL EVENTS

CLINICAL REPORT NO. 900671

Subject Period Dosing Date/Time Sign/Symptom Follow-Up {
Time Dur- Serious Likel: Caus- Proba- Report Intensity Time Evol- Int- Action / Comment
alter at ion -ness hood ality bility method at after ution ensity
dosing Onset dosing
Product code A
14 1 09:26: 29/10/9) Feels weak
8 .4h 20.0m NS F D D sp M 8.7h R N/A Refer to Nurse's Notes
14 1 09:268:  29/10/9) Sweatiness
(slightly swcaty)
8.4h 20.0m NS E D D 0 M 8.7 R N/A Refer to Nurse's Notes
14 1 09:26: 29/10/93 Diaphoretic
9.3h 7.Um NS E [} D [o] MO 9.5h R N/A Refer to Nurse's Notes
14 1 09:26:  29/10/93 Feeling weak
9.3h 27 . Um NS E b D SP MO 9.8h R N/A Refer tu Nurue's Notes
14 1 09:26 29/10/93 Looks pale
9.3h 27.0m NS [ b 4] 0 M 9.8h R N/A Reler to Nurse's Notes
14 1 09:26:  29/10/93 Sensation of heat all over body
9.3h 7.0m NS E D b se M 9.5Sh R N/A Reler to Nurse'sy Notes
T - 1
_ TIME UNITS SERTOUSNESS LIKELIHOOD CAUSALITY PROBABILITY REPORT METHOD INTENSITY EVOLUTION GENERAL _
i d=hays Ss=Serious E«Expected D=Drug D-Definite Es«Elicited M=Mild Ielncreased N/R = Not Applicable |
_ heflours NS«Non-Serlous U«Unexpected PeProceduie PR=Probable SPe.Spont aneous MO-Moderate UsUnchanged N/R = Not Recorded _
] m=Minutes 0-Other Pro-Possible 0=Obsexrved S=Severe DeDecreased |
| Ustinlikely R=Resolved }
1 |

Note: Capillary and venous blood glucose values measured in mmol/L
A « Sidmak 1 x 10 mg gliplzide tablet

. B « Pratt (Glucotrol) 1 x 10 mg glipizide tablet

=24
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